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1. INTRODUCTION 42 Mate selection preferences in women have been intensively studied over the past 30 years, largely in the 43 context of the good genes and the good parents hypotheses. According to these, mate choice in many animal 44 species has evolved to help the choosier sex -or the one which invests more resources into the offspring, typically 45 females -find either an optimal donor of good genes or an optimal provider of resources for the offspring (Trivers, 46 1974 ). The handicap theory (Zahavi, 1975 ) and the indicator theory (Hamilton & Zuk, 1982) explain how certain 47 male traits can help females recognise such carriers of good genes (Pomiankowski, 1998) or good resources 48 (Griffith, Owens, & Burke, 1999 ). According to the good genes theories, females choose males with traits 49 handicapping their carriers, ideally with low or nil heritability, e.g. injuries (Kokko & Lindstrom, 1996; Sundberg & 50 Dixon, 1996) , since only males with high-quality genotype and phenotype have a reasonable chance to survive to 51 their sexual maturity despite such handicaps. The good parents theories, then, suggest that the traits preferred 52 by females directly signal high vitality of males (and therefore their capacity to provide resources to offspring) 53 and, indirectly, the presence of good genes (Pomiankowski, 1998) . Ideally, the expression of such traits should be 54 costly to prevent cheating, that is false signalling of the presence of a good genotype and phenotype by low-quality 55 males (Zahavi, 1997) . Both sets of theories therefore suggest that the selected traits represent a handicap for their 56 carriers and both predict a positive correlation between the presence (or the level of expression) of these epigamic 57 traits and the viability of their carriers. The indicator theory suggests that this correlation exists "from the very 58 beginning" (i.e. before any kind of selection comes into action), for example due to the pleiotropic effect of 59 corresponding genes on various traits, both epigamic and non-epigamic. The handicap theory, then, posits that 60 this correlation arises in each generation de novo due to natural selection, namely due to the preferential 61 elimination of low quality males, who possess epigamic traits too handicapping to their generally low viability. 62
Very often, however, males with the best genes are not the best providers of resources (e.g. parental care) 63 and sometimes there is even a negative correlation between these two qualities (Waynforth & Dunbar, 1995) . To 64 cope with this fact, females of certain species evolved a mixed mating strategy: they attempt to find one male to 65 provide genes to their offspring as a biological parent and a different male to care for the offspring (Penton-Voak 66 et al., 1999; Reynolds, 1996) . Whereas this strategy is profitable for both females and genetic fathers of the 67 offspring, it is highly disadvantageous for the males who provide parental care to extra-pair offspring. In species 68 with hidden or unadvertised ovulation, females can rely on this strategy by copulating with good-gene carriers in 69 their fertile phase (before ovulation) and with good parental care providers in the non-fertile phases of their 70 reproductive cycle (Havlíček, Dvořáková, Bartoš, & Flegr, 2006) . In other words, females will tend to prefer males 71 possessing one set of traits -those signalling the presence of good genes -in the fertile phase of their cycle and 72
another set of traits -those signalling the presence of resources and the willingness to provide these resources, 73
including parental care -in the non-fertile phase of their cycle (Gangestad & Thornhill, 2008 ; Penton-Voak & 74 Perrett, 2000) . Similarly, they will search for a carrier of good genes once they have found a good resource 75 provider and vice-versa (Lindova et al., 2016) . 76
These mate selection theories were initially studied on animal models, mostly in the context of the so-77 called excessive epigamic traits, e.g. a peacock tail (Andersson & Iwasa, 1996; Darwin, 1909) . In contrast, the 78 predictions of the so-called immunocompetence handicap hypothesis (Folstad & Karter, 1992) have been studied 79 often in humans (Gangestad & Buss, 1993 ; Thornhill & Gangestad, 1999) . According to this controversial theory, 80 the quality of the males' immune system is honestly signalled through the expression of testosterone-dependent 81 traits, which together determine the masculinity of their human carriers. Based on the results obtained in various 82 animal systems, testosterone has numerous immunosuppressive effects and therefore only carriers of genes 83 which encode resistance to common parasites and pathogens can afford to express testosterone in high 84 concentrations (Roberts, Buchanan, & Evans, 2004) . It has also been suggested that masculinity is preferred by 85 females as it honestly signals the presence of traits that are useful for their carriers (and consequently also for 86 their potential male offspring) in intra-sexual competition for resources, including females (Scott, Clark, 87 Boothroyd, & Penton-Voak, 2013). Another popular hypothesis advocates that females prefer "donors of good 88 genes" with symmetrical traits. Since the level of symmetry -namely low level of fluctuating asymmetry -is 89 considered an indicator of the quality of ontogenetic processes, it is consequently also regarded as an honest 90
signal of the quality of the genotype (van Valen, 1998; Watson & Thornhill, 1994 These predictions have been tested in numerous studies over the past 20 years. Nevertheless, the results 100 remain ambiguous, especially regarding the immunocompetence handicap theory (Scott et al., 2013) . Two meta-101 analytic studies published in 2014 showed that about one third of studies reported no effect of the phase of the 102 reproductive cycle on female preferences (Gildersleeve, Haselton, & Fales, 2014; Wood, Kressel, Joshi, & Louie, 103 2014). The positive effect detected in the first meta-analysis seems to be driven by few studies, which detected a 104 surprisingly large influence or which studied olfactory preferences (Havlíček, Roberts, & Flegr, 2005) . The second 105 meta-analytic study revealed no influence of the reproductive cycle on female preferences, 106 but found clear indications of a publication bias, which we will further consider in the Discussion. 107
There are several problems in the theoretical background of mate selection studies. Their authors usually 108 focus on some evolutionary theories, but neglect other, often more strongly empirically supported ones. For 109 instance, the Red Queen hypothesis (Hamilton, 1980; Jaenike, 1978) holds that parasites which typically have 110 shorter generation times (and thus evolve faster than their hosts) are nearly always better adapted to the 111 genotypes of hosts that were among the most resistant in the previous generation. Consequently, by choosing the 112 most resistant (or most masculine) males as fathers -as predicted by the good genes hypothesis -, females may 113 risk having heavily parasitized offspring, since parasites could have already adapted to the phenotypes of hosts 114 that had been among the most successful in the previous generation. The good parents hypothesis offers opposing 115
predictions to the more frequently tested good genes hypothesis. According to this hypothesis, it pays off for 116 females to prefer higher quality males in the non-fertile rather than the fertile phase of the cycle or, in other 117 words, when searching for the best resource providers (including physical protection) rather than when searching 118 for the best genes providers. This is because genotypes (and corresponding phenotypes and fitness) are not 119 directly inherited in sexually reproducing organisms, as they arise de novo in every generation from the 120 combination of the genes of the two parents (Dawkins, 1982; Flegr, 2010) . Consequently, the quality of the father 121 does not guarantee a high-quality offspring. On the other hand, it is always advantageous for the female to choose 122 a resistant and vigorous resource provider for her offspring to minimise the risk of infection to herself and her 123 offspring, as well as receive better and longer-lasting parental care (Able, 1996) . Of course, the good parents 124 hypothesis also has its shortcomings. For example, the highest quality males (the most symmetric, dominant etc.) 125 are often less willing to invest their resources into offspring (Gangestad & Simpson, 2000) . 126
The most important methodological problem of the majority of published studies is that their results can 127 be influenced by pre-conceived opinions of experimental subjects, including their prejudices (Buss, 1989; Csajbok 128 & Berkics, 2017) . For example, if women are asked which properties they prefer in a life partner, their answer is 129
probably closer to what they think they should prefer in such partners. Similarly, when they are asked to make a 130 choice between two (either natural or artificially manipulated) photos of men, they are likely to decide based on 131 their pre-conceived opinions on the desirability of the trait in which the two photos differ. The readiness to report, 132 for example, a preference for a socially undesirable property in short-term and long-term partners could change 133 between the phases of the menstrual cycle far more dramatically than the actual female preferences themselves. 134
It is likewise possible that in real-life situations, human mate selection could be driven by factors quite different 135 from conscious, rationally-based opinions. 136
Some studies avoid this problem by investigating properties in the subjects' real-life partners rather than 137 testing for their preferences in experimental or questionnaire studies. This approach can be used to study the 138 effects of some factors, e.g. physical properties, sexual orientation, and cultural or family background (Courtiol, 139 Picq Male and female participants were invited to take part in "an experiment studying the differences in declared and 159 actual partner choice preferences and the dependence of these preferences on various biological and social 160 factors". The sample collection itself was conducted through a Facebook-based snowball method (Kankova, Flegr, 161 & Calda, 2015) , primarily among the members of the volunteer group called 'Guinea pigs' (in Czech 'Pokusní 162
Králíci'), which counts Czech and Slovak nationals willing to take part in ethological and psychological research 163 (Flegr & Hodny, 2016 properties (and physical attractiveness and niceness) were chosen because they were the eleven most frequently 178 listed items in a survey of 120 university students indicating "the most desirable qualities in potential partners" 179 ( Figure S1 ). The order of the photos was randomized for every participant and each property. In addition to rating 180 photos for different properties, the participants were asked to consider the importance of these eleven traits and 181 of physical attractiveness when looking for a life partner and when looking for a one-night stand partner using the 182 same 1 to 8 scale (1 -not at all important, 8 -very important). 183
Furthermore, each subject provided other relevant information, such as their age, and their relationship 184 and parenthood status. Female participants were asked about the current day and the usual length of their 185 menstrual cycle, about the use of hormonal birth control pills and about whether they were currently pregnant. 186
Using the same Likert scale, the participants also indicated how strongly they are sexually attracted to the 187 individuals of the same and of the opposite sex (1 -not at all, 8 -very strongly). Since the primary subject of our 188 fertility analysis was the influence of fertility on perceived and declared male desirability, only non-homosexual 189 participants (i.e. those who declared to be attracted to individuals of the opposite sex at least as strongly as to the 190 individuals of the same sex) in reproductive age (16-50) with a regular length of the menstrual cycle (20-37 days) 191 were considered in our analyses. For female participants with a 28-day cycle, the days 7-14 were considered as 192 the fertile phase, whereas for participants with a different length of the cycle, the end of the 7-day long fertile 193 phase was calculated as F = L -14, where F represents the last day of the follicular phase and L stands for the 194 length of the cycle (Havlíček et al., 2006) . All participants were informed that they can skip any question or 195
terminate the experiment at any stage. To explore the robustness of our method, namely its sensitivity to the 196 nature of visual stimuli, we ran a similar smaller-scale study in which the photos of forty cats and forty dogs 197 (instead of forty men and forty women) were rated by an independent set of 2,900 participants. For an outline of 198 data collection, see Figure S1 . Between January 2013 and February 2014, 10,270 subjects started and 7,966 completed the experiment. We 222 filtered out the data for all participants younger than 16 and older than 50, and for those who skipped any 223 important part of the test (i.e. failed to provide information on their sex, age, sexual attraction to individuals of 224 the same or the opposite sex). We also eliminated the data of those subjects who rated the photos in a uniform 225 way (with the standard deviation of scores for male or female photos lower than 0.5), and of those who provided 226 suspicious combinations of information about their body weight and height (e.g. body height lower than 140 cm 227 with body weight above 80 kg). This data pre-processing had been done before any analyses were begun. We calculated Pearson's r correlation coefficients between the scores allocated by the subjects to 233 individual photos for attractiveness/niceness and for a particular focal property (e.g. masculinity). In this fashion, 234
we sought to investigate whether photos with a high score in that focal property ranked high or low in 235 attractiveness and niceness; for example, whether a specific female participant considered males rated high in 236 masculinity attractive or not. We computed correlation coefficients between the focal property and 237 attractiveness/niceness only in cases with at least five data points for the participant (five photos rated for the 238 focal property and niceness/attractiveness). The attractiveness and niceness scores were used as a proxy for the 239 extent to which the males (for female subjects) and the females (for male subjects) in the photos were regarded 240 as preferable one-night stand or life partners, respectively (Lindova et al., 2016) . Therefore, the correlation 241 coefficients of the focal property (e.g. masculinity) with attractiveness or niceness were considered as indicative 242 of the preference for this focal property in one-night stand and life partners, respectively. 243
Except for masculinity in men, and charisma in both men and women, the coefficients had approximately 244 normal distributions. Consequently, for analyses of the influence of socio-biological factors in question on mate 245 preferences, we used parametrical statistical methods (general linear models, GLM). Nonetheless, we also tested 246 these effects (separately for men and women and for attractiveness-and niceness-related coefficients) with non-247 parametric methods, namely with the partial Kendall correlation (controlling for age). The results of parametric 248 and non-parametric tests were without substantial differences. We used Spearman's rank correlation R for the 249 quantification of the similarity of results obtained in the questionnaire part of the study (declared preferences) 250 and in the observational part using four different sets of visual stimuli (opposite-sex people, same-sex people, 251 cats, dogs). Our aim was to look for similarities in the rankings of preferences for individual properties obtained 252 with these five methods. 253
Our study focused on preferences for eleven properties, which we suspected to influence the 254 attractiveness and niceness of potential partners. It is possible, however, that some other property, which was 255 not on our list, could also influence the attractiveness and niceness of potential partners. To search for such 256 unknown properties and to test their association with, for example, the fertility status of female participants, we 257 used a factor analysis (principal axis factoring, mean substitution of missing data, no rotation) with the 40 258 attractiveness and the 40 niceness scores attributed by female participants to the 40 male photos as the input 259 variables (Liskova, Landova, & Frynta, 2015) . In this fashion, we extracted individual components of attractiveness 260 and niceness. The optimal number of independent factors was computed using a parallel analysis (O'Connor, 2000) 261 implemented in R software, version 3.1.3; all other tests were conducted in Statistica, v. 10. 262
To investigate the influence of the participants' socio-biological background on their declared and 263 observed preferences, we explored the associations of the allocated scores (declared preferences), of the 264 correlation coefficients (observed preferences) and of the factors obtained with various social and biological 265 (binary) variables: namely, parenthood and partnership status, pregnancy, use of hormonal contraception, and 266 the phase of the menstrual cycle. Again, these analyses were primarily conducted using repeated measure GLM 267 with age as the covariate (see Results for details). Non-parametric partial Kendall correlation analyses yielded 268 qualitatively equivalent results. Corrections for multiple tests were performed using the Benjamini-Hochberg 269 procedure (Benjamini & Hochberg, 1995) with the false discovery rate of 0.20. For an outline of the data analysis, 270 see Figure The population of subjects between 16 and 50 years of age totalled 4,073 men (mean age: 32.3, SD: 8.04) 278 and 2,718 women (mean age: 29.2, SD: 8.31). Table 1 shows the age structure of the population. Among men and 279 women, 8.7% and 3.6%, respectively, declared to be more strongly attracted to individuals of the same sex than 280 to individuals of the opposite sex and, therefore, were considered homosexual for the purposes of our study. 281
Consequently, we analysed only the subset of non-homosexual participants in the age of 16-50. Declared preferences for individual properties in life and one-night stand partners were calculated as 296 arithmetic means of the subjects' responses in the first questionnaire section of the survey (Figure 1, Figure 2 ). 297
When looking for a long-term relationship, female participants claimed to seek faithfulness (1), intelligence (2), 298 kindness (3), and sense of humour (4), while showing less interest in wealth (12), youth (11), physical 299 attractiveness (10), and dominance (9). Similarly, when looking for a life partner, male participants claimed to seek 300 faithfulness (1), kindness (2), intelligence (3), sense of humour (4), while showing less interest in masculinity (12), 301 wealth (11), dominance (10), and youth (9). 302
On the other hand, women declared that an ideal one-night stand partner should be charismatic (1), have 303 a sense of humour (2), be physically attractive (3) and masculine (4), while properties such as faithfulness (12), 304 wealth (11), altruism (10), and youth (9) were declared to be unimportant. Males declared that an ideal one-night 305 stand partner should be physically attractive (1), have a sense of humour (2), and be charismatic (3) and young 306 (4), while qualities such as masculinity (12), wealth (11), faithfulness (10), and altruism (9) were declared to be 307 undesirable. To investigate differences in the properties in terms of their desirability in one-night stand and life 308 partners, we conducted separate repeat measure GLM analyses for both men and women, which used 309 preferences in life and one-night stand partners as dependent variables (repeat measures) and age as a covariate. 310
In women, these tests revealed highly significant (p < 0.0001) differences in all properties, except for sense of 311 humour (p = 0.631) and wealth (p = 0.093). In men, we found significant (p < 0.020) differences in all properties, The columns, whiskers and the numbers above the columns show the mean rating (on the scale 1-8), the standard 325 deviation, and the order of preferences for individual properties, respectively. 326
Observed preferences 327
Each participant rated 40 male and 40 female photos for one of the 11 properties, as well as for 328 attractiveness and niceness. Correlation coefficients between the rated property and niceness were regarded as 329 a proxy for preference for this property in life partners, while correlation coefficients between the rated property 330 and attractiveness were taken as a proxy for preference for this property in one-night stand partners (Lindova et  331 al., 2016). Figure 3 and Figure 4 show the means of these correlation coefficients for all these properties in both 332 men and women. Table 2 ranks declared preferences of male and female participants from the most (1) to the 333 least desirable (12) property to demonstrate the differences between declared and observed preferences. 334
Simultaneously, Table 2 lends support to the robustness of the method with respect to the nature and quality of 335 the rated photos, showing observed preferences of the participants measured with opposite sex photos, same sex 336 photos, as well as photos of cats and dogs (see Supplementary table S1 for the Spearman correlations of the 337 rankings obtained with these four sets of stimuli). 338
When looking for a long-term relationship, we observed preferences among female participants for sense of 339 humour (1), kindness (2), altruism (3), and intelligence (4), while detecting less interest in dominance (11), youth 340 (10), masculinity (9), and faithfulness (8). Similarly, when looking for a long-term relationship, male participants 341 were observed to prefer sense of humour (1), charisma (2), kindness (3), and intelligence (4), while showing less 342 interest in masculinity (11), dominance (10), faithfulness (9), and youth (8). In one-night stand partners, women 343 were observed to prefer charisma (1), sense of humour (2), intelligence (3), and kindness (4), while properties 344 such as youth (11), dominance (10), faithfulness (9), and masculinity (8) were among the least important. Males 345 were observed to prefer charisma (1), sense of humour (2), wealth (3), and kindness (4) in one-night stand 346 partners, while properties like masculinity (11), faithfulness (10), dominance (9), altruism (8) were not desirable. 347
To investigate differences in the properties in terms of their desirability in one-night stand and life partners, we 348 conducted separate repeat measure GLM analyses for both men and women, which used observed preferences 349 in life and one-night stand partners as dependent variables (repeat measures) and age as a covariate. In women, 350 these tests revealed significant differences in all properties, except for charisma (p = 0. respectively. To calculate correlations between declared preferences (ratings 1-8) and observed preferences (corr. 393 coefficients from -1.0 to 1.0) in individual subjects, we used a GLM analysis with observed preferences as the 394 dependent variable, and declared preferences and age as independent variables. The results ( 
dominance 8 9 9 11 11 10 10 10 11 11 5 10 9 10 10 9 11 10 11 11 faithfulness 10 10 10 7 8 1 9 8 6 5 12 9 10 6 6 1 8 8 5 5 generosity 7 7 7 4 3 8 6 6 4 2 7 7 6 5 4 7 5 5 3 3 humour 2 2 4 6 5 4 1 3 2 4 2 2 2 7 7 4 1 1 6 6 charisma 3 1 1 1 2 5 2 5 5 7 1 1 1 1 2 5 6 6 4 7 intelligence 5 5 2 3 1 3 4 2 7 1 6 3 4 4 1 2 4 3 7 4 kindness 6 4 5 2 4 2 3 1 1 3 8 4 5 2 3 3 2 2 1 1 masculinity 12 11 8 10 10 12 11 9 10 10 4 8 11 11 11 6 9 11 10 10 wealth 11 3 3 9 7 11 5 7 9 8 11 5 3 8 8 12 7 7 9 9 youth 4 6 11 8 9 9 8 11 8 9 9 11 8 9 9 11 10 9 8 8 To assess the strength of the method, we calculated Spearman rank correlations between the ranks of 411 declared preferences and the ranks of observed preferences measured with four different sets of stimuli 412 (opposite-sex people, same-sex people, cats, dogs). Table S1 shows that in females, declared and observed 413 preferences for properties in life partners correlated strongly regardless of the type of stimuli: opposite-sex photos 414 (Spearman Rho = 0.60), same-sex photos (Spearman Rho = 0.57), cat photos (Spearman Rho = 0.45) and dog 415 photos (Spearman Rho = 0.49). In contrast, we found nearly no affinity between female declared and observed 416 preferences for properties in one-night stand partners using opposite-sex photos (Spearman Rho = 0.15), same-417 sex photos (Spearman Rho = -0.10), cat photos (Spearman Rho = -0.03), and dog photos (Spearman Rho = 0.07 In men, declared and observed preferences for properties in life partners were strongly correlative 437 regardless of whether we used opposite-sex photos (Spearman Rho = 0.77), same-sex photos (Spearman Rho = 438 0.83) or cat (Spearman Rho = 0.80) and dog photos (Spearman Rho = 0.77). We also found similar concordances 439 in preferences for properties in one-night stand partners when using opposite-sex photos (Spearman Rho = 0.57), 440 and cat (Spearman Rho = 0.70) and dog photos (Spearman Rho = 0.57). However, the correlations were much 441 weaker when estimated using same-sex photos (Spearman Rho = 0.27). Nearly all declared preferences and numerous observed preferences were dependent on the age of the subject 451 (Table S2) . Therefore, to investigate the effects of all binary variables on declared preferences (namely partnership  452 and parenthood status, use of hormonal contraception, and the phase of the menstrual cycle), we included the 453 covariate age in all models. Univariate MANCOVAs with all 24 declared preferences for life and one-night stand 454 partners as dependent variables showed that only partnership status, parenthood status, and the use of hormonal 455 contraception had significant effects on male and female preferences (Table 4) . To identify the preferences 456 affected by the individual factors, we used repeat measures ANCOVA analyses, where the mean preferences for 457 particular properties in one-night stand and life partners were dependent variables (repeated measures), while 458 the binary factor (e.g. parenthood status), age, age-binary factor interaction, R1 (one-night stand vs life partners), 459 R1-binary factor interaction and R1-age interaction were independent variables (Table 4) . Independently, for the 460 same purpose, we also used partial Kendall correlation tests with the age of participants as a covariate (Table S3) . 461 Each participant rated only one of the 11 properties (and attractiveness and niceness) and, therefore, MANCOVA 462 tests could not be used to analyse the effects of 463 464 465 The the dependent variables were the correlation coefficient for the correlation between the focal property and 488 attractiveness and the correlation coefficient between the focal property and niceness, while the binary factor 489 (e.g. parenthood status), age, age-binary factor interaction, R1 (one-night stand vs life partners), R1-binary factor 490 interaction and R1-age interaction were independent variables (Table 5) . We also performed partial Kendall tests 491 (Table S4 ). Figure 5 illustrates the effects of fertility on observed preferences in both short-term and long-term 492 partners for the properties with significant fertility-R1 interaction, namely dominance, sense of humour and 493 intelligence. 494 495 496 497 The spreads show the 95% confidence interval. 536 537 3.6. The influence of partnership and parenthood status, use of hormonal contraception, and the phase of the 538 menstrual cycle on factors detected by factor analysis 539
To detect the existence of any male properties that could be appreciated differently by women in the 540 fertile and the non-fertile phase of the cycle, we performed a factor analysis with the 40 attractiveness and 40 541 niceness ratings attributed by women to the forty male photos as input variables. A parallel analysis showed that 542 women seemed to discriminate 19 independent components of attractiveness and niceness in the male photos 543 (factors 1-19). Subsequently, we computed these factors for each female participant and then searched for 544 associations between these factors and partnership and parenthood status, use of hormonal contraception, the 545 phase of the menstrual cycle, and gravidity. In other words, we found a relationship with practically the same traits that showed an association with the phase 563 of the menstrual cycle (see Table 5 ). The same conclusion is also supported by the visual comparison of composite 564 photographs created from the ten photos with the highest and the ten photos with the lowest loadings for factor 565 10 ( Figure 6 ). 566 567
Figure 6: Composite photographs created from the photos that loaded factor 10 most positively (left) and most 568 negatively (right). 569
570
The left composite was created from the 10 photos, the niceness of which loaded factor 10 most positively, while 571 the right composite was constructed from the 10 photos, the niceness of which loaded factor 10 most negatively. Table 2 ). Most interestingly for the purpose of this study, 577 females declared a strong preference for masculine and dominant men as one-night stand partners (average score 578 of 6.93 and 5.94 on the scale 1 to 8, respectively), but our analyses of their observed preferences revealed no 579 correlation between attractiveness and these qualities (r = 0.075 and -0.013, respectively). In other words, females 580 did not tend to give high marks for attractiveness to photos which they rated high in masculinity and dominance, 581
as their declared preferences would predict. It seems that female participants could be influenced by a cultural 582 bias, further reinforced by the aforementioned mate choice selection hypotheses as they are sometimes 583 presented in media or discussed on various public fora. Consequently, they may report what they think they 584
should prefer rather than their actual mate preferences. We observed a similar disparity in the preference for 585 wealth in both short-term and long-term partners: both male and female participants did not declare wealth very 586 important (it was either the second least or the least important quality in all cases), but our analyses revealed 587 moderately strong correlations between attractiveness and wealth (r > 0.4). Again, it seems that participants may 588 have been influenced by their pre-conceived norms and reluctance to declare an outright preference for a strongly 589 material quality. The preference for a rich partner -or one that can provide resources for the offspring -has been 590 previously associated with females seeking life partners; nonetheless, our results suggest that material resources 591 play a strong role for both sexes and both in short-term and long-term relationships. Lastly, we found divergences 592 in preferences for faithfulness in life partners both among men and women. While both sexes declared that this 593 quality is essential in long-term relationships (average score of 6.99 in men and 7.21 in women on the scale 1 to 594 8), our analyses detected no or very weak correlations between niceness and faithfulness (r = 0.077 in men, r = 595 0.250 in women). 596
Both declared and observed preferences were found to depend on specific biological and socio-biological 597 variables, with significant differences across the subsets. For example, use of hormonal contraception affected 9 598 of the 12 properties in declared preferences, but showed no significant effect on observed preferences in the 599 same group. Similarly, partnership status in men had a significant influence on 8 of the 12 properties in declared 600 preferences, but we found no significant influence on observed preferences. The results suggest that certain 601 biological or socio-biological factors influence the opinions of subjects and, consequently, their responses in 602 questionnaires; however, the effects of these factors on actual preferences and, therefore, most probably on the 603 subjects' behaviour in the real world, can be negligible. At first sight, the classical questionnaire-based method 604 was more sensitive, as it detected a higher number of influences of socio-biological variables on preferences. 605 However, this was merely an artefact of the sample size: whereas all participants rated all 12 properties in the 606 questionnaire section of the study (declared preferences), less than 10% of participants rated each of the 11 607 properties (observed preferences). In fact, comparisons between Table 4 and Table 5 demonstrate that the effects 608 detected in the second part of the study (observed preferences) were much stronger, usually explaining between 609 3-5% of variability in preferences (vs less than 1% in the questionnaire section, exploring declared preferences). the theory that the phase of the cycle affects female mate preferences. Both studies actually showed that the 616 effect of fertility was more likely to be detected: 1) when olfactory rather than visual cues were studied; 2) in 617 earlier rather than in recent studies; 3) in published rather than in unpublished studies; 4) in studies that use less 618 precise methods of detection of the fertile phase of the female cycle; and 5) in studies that use a broader definition 619 of the fertile phase of the cycle (Wood & Carden, 2014) . Both studies also showed large inconsistencies across 620 past studies, with about one third of the articles showing no effect of the fertile phase on preferences, as well as 621 demonstrating that the positive effects of the phase of the cycle were driven by a few studies showing large effect 622 sizes (Wood & Carden, 2014) . Since recent studies have found little or no support for the effect of the fertile phase 623 or concentration of hormones on female preferences, it seems likely that earlier, largely positive results could 624 have been partly caused by the File Drawer effect. 625
In our study, the phase of the cycle had an impact on declared preferences for altruism, faithfulness, 626 generosity, kindness and youth, regardless of the type of the partner (short or long-term). However, our analyses 627 of observed preferences detected no preference for masculinity among women in the fertile phase of the cycle, 628 no preference for dominance in one-night stand partners and aversion to dominance in life partners. We observed 629 that women in the non-fertile phase of the cycle showed a higher preference for intelligent men as life partners 630 and lower (but still rather high) preference for intelligent men as one-night stand partners; nearly an identical 631 pattern appeared in preferences for men with sense for humour. Taken together, our results brought no support 632 for the indicator good genes hypothesis, as women preferred more intelligent and funnier men (potential donors 633 of good genes) in the non-fertile rather than in the fertile phase of the menstrual cycle. Similarly, we found no 634 evidence for the handicap theory, as females expressed no preference for masculine or dominant men. The lower 635 desirability of dominant men as life partners could be considered as supporting the good parents hypothesis; 636 however, no effect of the fertile phase was observed on altruism, generosity, and kindness. 637
We found a robust influence of both parenthood and partnership status on declared preferences in both 638 female and male subjects (Lindova et al., 2016) . In women, the former affected 3 and the latter 7 out of the 11 639 declared preferences, while in men both factors affected 8 out of the 11 declared preferences. Nonetheless, in 640 observed preferences, we detected only weak associations with these factors. Namely, males with children (who 641 are exposed to a lower risk of infidelity from their female partners) preferred faithful women less than males 642 without children, and only females with stable partners and with children (who are more likely to seek good genes 643 rather than good resource providers) preferred masculine men as one-night stand partners. Similarly, we 644 confirmed the existence of numerous effects of the use of hormonal contraception on declared female 645 preferences; namely, on 9 out of the 12 traits. However, no such influences were observed in the second part of 646 our survey, which investigated actual preferences. This seems to suggest that opinions and attitudes -especially 647 those concerning mate selection -of females on contraceptive pills differ from the ones of women not using 648 hormonal contraception (which could be of course the cause, not the effect of taking of pills). In contrast, our 649 results suggest that use of hormonal contraception causes only small, if any differences in actual mate choice-650 related preferences, which are likely to have a greater bearing on the real-life mate choice behaviour than opinions 651 and beliefs of the subjects. 652
Our research indicates that the results of standard questionnaire studies concerned with mate selection 653 preferences should be approached with great caution. It is highly likely that their subjects either do not know their 654 actual preferences or try to conceal them from researchers and possibly even from themselves. They could 655 consider certain preferences undesirable or shameful from an ethical point of view or incompatible with their 656 private or shared intragroup ideological orientation (for instance, the discussed preference for rich partners or 657 the lack of preference for masculine and dominant one-night stand partners). A more reliable set of information 658 can be obtained by using other behavioural methods, which do not rely on the subjects' opinions or declarations, 659 but observe what kinds of properties participants actually consider attractive in life or one-night stand partners 660 (Millar, 2013; Whyte, Torgler, & Harrison, 2016) . Our method -which relies on calculating the mean correlation 661 between attractiveness (proxy for the presence of properties preferred in one-night stand partners) or niceness 662 (proxy for the presence of properties preferred in life partners) scores and focal property scores allocated by one 663 subject to individual photos -represents a simple, participant-friendly, high-throughput option. We would like to 664 emphasise that the participants were not asked to rate the desirability of individual properties. They were asked 665 to rate images of people (or cats or dogs) for their scores in individual properties and independently, in another 666 part of the test, to rate the same images for attractiveness and niceness. Actual preferences for individual 667
properties were later calculated as the coefficient of correlation between the focal property and attractiveness or 668 niceness. 669
The critical point of the method is to compute mean correlations of, for example, attractiveness with 670 masculinity -i.e. not correlations of attractiveness with mean masculinity. The disadvantage of the latter method, 671
as it has been already suggested, is its inflating influence on the sizes of the measured effect (Brand & Bradley, 672 2012). However, the main advantage of the former method -and of the present study -is its insensitivity to 673 differences in the assessment of individual properties among different participants. Depending on their individual 674 experiences with specific people, the subjects differ in the perception of physiognomic traits that they consider 675 typical for carriers of individual properties, e.g. for dominant males. Regardless of that, all participants seeking a 676 dominant partner will rate the photos that they subjectively consider more dominant as more attractive than the 677 photos that they subjectively consider less dominant. The method seems robust as illustrated by Table 2, which  678 shows that the photos of humans can be substituted, for example, with photos of cats and dogs. Although the 679 order of preferred properties differed slightly across the set, this may have been caused partly by the lower 680 number of participants (30-50 male and 128-166 female participants per one property in the animal part of the 681 study), and partly by the different meanings of some of the traits, e.g. sense of humour (funny vs witty) and 682 faithfulness (loyalty and devotion vs fidelity) when applied to animals versus humans. It is important to note, 683
however, that the robustness of the method with respect to different sets of stimuli does not necessarily equate 684 to the validity of the method (whether it truly measures what we wish to measure). It will be necessary to test the 685 validity of the method by using other sets of stimuli, ideally context-free or context-neutral ones, such as abstract 686 drawings. At the same time, it is important to note that such validity tests have probably never been conducted 687 for traditional questionnaire-based methods either. 688
Another important aspect of the present study is that we did not ask the participants "how attractive they 689 considered the person in the photo as a potential life or one-night stand partner". Instead, we asked them to rate 690 the attractiveness and niceness of the person in the photo. This helped us receive reliable data from non-691 heterosexual participants (not used in the present study), as well as enabled us to use neutral stimuli for control, 692 such as dogs, cats or cars. Furthermore, when researchers use the standard explicit question "Which properties 693 do you prefer in one-night stand partners?", participants often complain that they do not seek one-night stand 694 partners and some of them may even terminate their participation. Consequently, the profile of such 695 subpopulations and the results of such studies could suffer from biases. As the longitudinal study from Lindova et 696 al., 2016 indicates, ratings of attractiveness and niceness are excellent proxies for desirability as one-night stand 697 and life partners, respectively. 698 population and their cultural background is very homogeneous. Consequently, it would be very interesting to 740 repeat this study on another population, ideally with a very different cultural background. 741 742
CONCLUSION 743
The most important result of the present study is, firstly, the finding that declared and actual preferences of both 744 males and females differ. Consequently, studies of mate selection preferences should not rely on what 745 participants report in questionnaires or on which of the two photos they rate higher in forced-choice studies. 746
Secondly, our research suggests that due to historical reasons, certain biologically-based hypotheses and the 747 effects of specific sociobiological factors -such as the effect of the phase of the menstrual cycle -are being over-748 studied, while the effects of other, arguably also important factors -such as partnership and parenthood status -749 are being neglected. Perhaps we may try to forget our precious hypotheses for a while and return to the 750 exploratory stage of research of human sexuality. Doing this, we could generate new data-based, rather than 751 theory-based hypotheses, which could be tested in future confirmatory studies. 752 753
